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Executive Summary

The global optical fiber and cable industry stands at an inflection point. With market valuations ranging from $13.92 billion in 

2025 projected to reach $20.94 billion by 2030 [Source: Mordor Intelligence, 2025], the sector is experiencing unprecedented 

transformation driven by artificial intelligence workloads, 5G densification, and the relentless expansion of hyperscale data 

centers. This whitepaper examines the technological breakthroughs, market dynamics, and strategic imperatives, shaping the 

next generation of global connectivity infrastructure.

Key Findings:

·      Single-mode fiber dominates with 63.2% market share in 2024, while data centers represent the fastest-growing segment   


        at 14.0% CAGR through 2030 [Source: Mordor Intelligence, 2025]


·      Hollow-core fiber technology achieves breakthrough performance with 1.5 times the transmission distance of conventional 


       technology [Source: Fierce Network, Sept 2025]


·      Tech giants Meta, Google, Amazon, and Microsoft now represent approximately 50% of the overall subsea cable market 


        [Sources: University of Oxford & Alcatel, 2025]


·      Asia Pacific commands 58.7% of global fiber optic cable market revenue in 2024 [: Mordor Intelligence, 2025]
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Market Landscape and

Economic Drivers

The fiber optic cable industry finds itself at the nexus of three 

transformative forces: the explosive growth of artificial 

intelligence, the global rollout of 5G networks, and the 

insatiable appetite for bandwidth from streaming, cloud 

computing, and Internet of Things applications.



Global IP traffic expands at 22% per year, with streaming and 

cloud services absorbing 82% of the load [Source: Global IP 

Traffic Studies, 2025], creating what industry analysts 

describe as an impending "capacity crunch" that only fiber 

infrastructure can adequately address. 



The telecommunications sector captured 29.5% of the fiber 

optic cable market in 2024, but the most dramatic growth 

trajectory belongs to data centers, which are projected to 

expand at 14.0% CAGR through 2030 [Source: Mordor 

Intelligence, 2025].

Market Segmentation and Growth Vectors

The fiber optic cable ecosystem reveals distinct performance 

patterns across multiple dimensions:



By Fiber Mode  Single-mode fiber maintains dominance 

with 63.2% market share in 2024 [Source 1: Mordor 

Intelligence, 2025], prized for its ability to transmit data over 

longer distances with minimal signal degradation. However, 

multimode fiber shows resilience with a projected 13.2% 

CAGR between 2025-2030, driven by short-reach data 

center applications where cost efficiency trumps 

transmission distance.

Government Programs as Market 
Accelerators

Public sector initiatives have become critical demand 

drivers. The United States' $42.45 billion BEAD program 

mandates fiber-first rural build-outs [Source: Mordor 

Intelligence, 2025], ensuring sustained demand and 

encouraging domestic manufacturing investments. Similar 

programs in Europe, Asia, and Latin America are creating a 

synchronized global expansion of fiber infrastructure that 

transcends traditional business cycles. 

By Installation Type: Underground deployments lead 

with 46.1% revenue share in 2024, reflecting urban 

infrastructure priorities [Source: Mordor Intelligence, 2025]. 

Submarine cable projects, however, demonstrate the 

highest growth potential at 12.8% CAGR through 2030 

[Source: Mordor Intelligence Submarine Cable Report, 

2025], catalyzed by hyperscale investments in 

transcontinental connectivity.

By End-User Industry: While telecommunications remain 

the anchor tenant, the power utilities sector emerges as a 

surprising growth driver, expected to expand at over 10.9% 

CAGR during the forecast period [Source: Mordor 

Intelligence, 2025] as smart grid technology demands 

high-speed, low-latency communication infrastructure.
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Revolutionary Technologies 
Reshaping the Industry

Hollow-Core Fiber: The Next Quantum Leap

Perhaps no technology has generated more excitement in 

the fiber optics community than hollow-core fiber (HCF). 

After decades of laboratory refinement, this revolutionary 

approach has achieved commercial viability, fundamentally 

altering the physics of data transmission.

The Physics Advantage:

As a renowned industry expert explained, hollow-core fiber 

represents "one of the most noteworthy improvements in 

waveguided optical technology for the past 40 years.”The 

technology's breakthrough lies in a simple but profound 

principle: light travels faster through air than through glass.



Hollow-core fibers allow light to propagate at nearly its 

vacuum speed, reaching approximately 3×10⁸ meters per 

second, reducing latency to around 3.3 to 3.5 microseconds 

per kilometer [Source: TOT Wire & Cable, Nov 2025], 

offering a 30 to 50 percent speed increase over traditional 

fibers [Source: Light Reading, Sept 2025]. Microsoft's 

engineering team has pushed the boundaries further, 

demonstrating hollow-core fiber that achieved the lowest 

signal loss ever recorded [Source: AInvest, Sept 2025].

Commercial Breakthrough:

Microsoft announced plans to deploy 15,000 km of hollow-

core fiber within 24 months in November 2024, and by 

September 2025, had deployed 1,200 km carrying live traffic 

with a 45% boost in data efficiency and a loss rate of 0.091 

dB/km [Source: AInvest, Sept 2025]. The company's 

hollow-core fiber uses double nested anti-resonant 

nodeless hollow-core fiber (DNANF) technology, where light 

propagates over 99.995% through air rather than glass 

[Source: IEEE Spectrum, Sept 2025].
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Frank Rey, General Manager of Azure Hyperscale 

Networking at Microsoft, notes that current hollow-core 

fibers extend data transmission up to 1.5 times the distance 

of today's technology [Source: Fierce Network, Sept 2025], 

while simultaneously enabling the use of more parts of the 

optical spectrum to send data, improving overall 

transmission capacity.



A senior industry analyst described the achievement: "This 

is the most advanced optical technology available today. 

Hollow core fiber enables near-absolute maximum 

transmission speeds, delivering lower latency and greater 

energy efficiency.

Microsoft's Aggressive Deployment:



Performance Benchmarks: Mode Division Multiplexing:

Recent field trials have validated hollow-core fiber 

commercial readiness.



Industry reports indicate that hollow-core fiber can deliver up 

to a 33% reduction in latency and extend data center 

interconnect (DCI) distances from 60 km to 90 km. The 

global hollow-core fiber market is projected to exceed USD 1 

billion by 2030, reflecting growing adoption across  

high-performance network applications.

Space Division Multiplexing: Expanding the 

Dimensional Frontier

While wavelength and time division multiplexing have 

approached theoretical limits, space division multiplexing 

(SDM) opens an entirely new dimension for capacity 

expansion. This technology creates multiple parallel 

channels within a single fiber through two primary 

approaches: multi-core fibers and few-mode fibers.

Few-mode fibers offer an alternative path, utilizing different 

spatial modes within a single core for parallel transmission. 

While the optical setup is simpler than multi-core 

approaches, this method requires more sophisticated 

electronics to manage modal dispersion and crosstalk.



A study successfully achieved a transmission rate of 1 

Petabit per second over 205.6 kilometers using a 32-core 

heterogeneous multi-core fiber with 46 WDM channels, 

each employing 96-Gbaud PDM-16QAM [Source: Nature 

Photonics, 2024-2025], exemplifying outstanding 

performance in high-capacity, long-distance optical 

communication.



The submarine cable market for SDM multi-core fiber is 

forecast to grow at 13.89% annually to 2030, with single-

mode fiber commanding 67.89% of 2024 revenue [Source: 

Mordor Intelligence Submarine Cable Report, 2025].

Ribbon Cable Innovation: Density and 
Deployment Efficiency

Multi-core Fiber Architecture:

Multi-core fibers embed multiple independent cores within a 

single cladding, effectively creating parallel highways for 

data transmission. The approach delivers linear capacity 

expansion, a four-core fiber theoretically quadruples 

throughput compared to single-core alternatives.



Recent field demonstrations underscore SDM's potential. A 

seven-core optical fiber cable achieved a capacity of 234 

Tb/s (net 187.49 Tb/s) and a capacity-distance product of 

61.87 Pb/s·km (net 49.50 Pbit/s·km) in C band alone [Source: 

Nature Photonics, 2024-2025], representing what 

researchers describe as the largest capacity in the world 

based on deployed SDM multicore optical fiber cable.

The ribbon fiber optic cable segment is projected to 

witness the highest CAGR of 11.7% from 2025 to 2033 

[Source: Fortune Business Insights, 2024-2025] due to 

escalating need for high-fiber-count deployments in dense 

urban networks and 5G transport layers. Ribbon cables 

enable mass fusion splicing, dramatically reducing 

installation time—a critical advantage for large-scale fiber-

to-the-home (FTTH) rollouts.



Countries pursuing ambitious connectivity programs have 

embraced ribbon technology. India's BharatNet project, 

which aims to connect hundreds of thousands of villages 

with fiber, exemplifies the deployment efficiency that ribbon 

cables provide. Cities like Seoul and Singapore have 

adopted space-optimized micro-duct cabling systems that 

favor ribbon cables for their superior packing density, 

accommodating up to 3,456 fibers per duct.
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The Infrastructure Investment Boom

Hyperscale Subsea Cable Revolution

The ownership structure of global submarine cable infrastructure has undergone a profound transformation. Where 

telecommunications consortiums once dominated, Big Tech now commands the high seas. Investment into new subsea 

cable projects is expected to reach around $13 billion between 2025-2027, almost twice the amount invested between 

2022 and 2024 [Source: A Leading Submarine Networks Company, 2025].



Chief Sales Officer at a renowned Submarine Networks Company, observes: "About ten years ago, we saw the advent of 

another big category, which is the webscale players and the likes of Meta, Google, Amazon, etc., who represent now 

probably 50% of the overall market" [Source: Alcatel Submarine Networks, 2025].


Meta's Project Waterworth: The World's 

Longest Cable

In February 2025, Meta unveiled its most ambitious 

infrastructure project to date: Project Waterworth, a 

subsea cable spanning over 50,000 km across five 

major continents [Source: Meta Engineering Blog, Feb 

2025], making it the world's longest subsea cable 

project using the highest-capacity technology available. 

The project will connect the United States, India, Brazil, 

South Africa, and other key regions [Source: 

TechCrunch, Feb 2025].



Named after Gary Waterworth, a late Meta employee 

who spent five years at the company after a career at 

Alcatel Submarine Networks [Source: TechCrunch, Feb 

2025], the project represents more than infrastructure, 

it's a strategic repositioning of global connectivity 

power. Meta's engineering team continues to advance 

design to maintain cable resilience, building the longest 

24 fiber pair cable project in the world, compared to the 

typical 8 to 16 fiber pairs of other new systems [Sources: 

Meta Engineering & Capacity Media, Feb 2025]. 

The company is deploying first-of-its-kind routing, 

maximizing cable laid in deep water at depths up to 

7,000 meters [Source: Meta Engineering Blog, Feb 

2025], and using enhanced burial techniques in high-

risk fault areas.



The strategic calculus behind Project Waterworth 

extends beyond capacity. The route intentionally avoids 

geopolitical flashpoints, the Red Sea, South China Sea, 

Egypt, Marseilles, the Strait of Malacca, and Singapore, 

all considered major single points of failure in the current 

submarine cable network [Source: CSIS Security 

Research, 2024-2025].



Subsea cable infrastructure now carries over 95% of 

intercontinental data [Source: Capacity Media, Feb 

2025], and Meta has partnered on 20+ subsea cables 

throughout its history [Source: Capacity Media, Feb 

2025].
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Google's Subsea Expansion

Google maintains its position as the world's largest owner and investor in submarine cable networks. Between 2016 and 2018, 

the company invested $47 billion to improve its Google Cloud infrastructure to 134 points of presence and 14 subsea cable 

investments worldwide [Source: Subsea Cable Network Intelligence, 2024-2025].



Recent projects include the Grace Hopper cable linking the United States, United Kingdom, and Spain; the Nuvem 

transatlantic cable connecting Portugal, Bermuda, and the United States; and the Sol subsea cable system connecting the 

United States, Bermuda, the Azores, and Spain [Source: Subsea Cable Network Intelligence, 2024-2025].



Nigel Bayliff, Senior Director of Global Submarine Networks at Google, emphasizes: "In reality, since the dawn of the data age, 

99% of all data transmission between countries where they are separated by an ocean has been carried on submarine cables" 

[Source: Subsea Cable Network Intelligence, 2024-2025].

Amazon's Strategic Diversification

Amazon Web Services has emerged as a quiet but formidable player in subsea infrastructure. Beyond pioneering the 

integration of hollow core fiber technology into its global infrastructure to conquer the physics of data transmission distance 

and network latency, AWS filed for a license to land a cable connecting Ireland to the United States, providing critical physical 

diversity for transatlantic communications.
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Regional Dynamics and Growth Hotspots

Asia Pacific: The Dominant Force

Asia Pacific has established itself as the fiber optic cable industry's gravitational center, commanding 58.7% of global 

revenue in 2024 and projected to register a 12.6% CAGR through 2030 [Source: Mordor Intelligence, 2025]. This 

dominance reflects both population density (58% of world's internet users) [Source: Asia-Pacific Infrastructure Reports, 

2024-2025] and aggressive government digitalization initiatives across China, India, Japan, South Korea, and Southeast 

Asian nations.

China's Manufacturing Powerhouse:

Certain manufacturers have achieved remarkable scale 

and technological sophistication in optical fiber 

production. Leading companies are not only expanding 

production volumes but also deploying advanced 

technologies, such as hollow-core fiber, capable of 

supporting terabit-per-second data rates over multi-

kilometer distances. This combination of scale and 

innovation has enabled the creation of vertically 

integrated ecosystems that efficiently serve both 

domestic and international markets, demonstrating how 

operational breadth and technological leadership 

reinforce each other in driving market influence.

India's Infrastructure Transformation:

India represents the market's most compelling growth 

story. India's data centre market value is expected to 

increase from USD 4.5 billion in 2023 to a projected USD 

11.6 billion by 2032, with a CAGR of 10.9% [Source: 

Fortune Business Insights, 2024-2025]. This expansion 

drives proportional demand for fiber connectivity, both 

within data centers and for last-mile connectivity to end 

users.



Google and Meta are investing heavily in India's submarine 

fiber infrastructure. Google plans to launch its Blue-

Raman Submarine Cable System in Mumbai in the first 

quarter of 2025, a $400 million project with 218 terabits 

per second capacity [Source: Industry Trade Publications, 

2024-2025]. Meta's undersea cable is expected to 

connect in Gujarat, where Reliance Industries is building 

India's largest AI data center, and in Chennai, where a data 

center already operates through a Reliance joint venture.


The US-India Joint Statement in February 2025 formally 

supported Project Waterworth, with India committing to 

invest in maintenance, repair, and financing of undersea 

cables using trusted vendors [Source: Light Reading, Feb 

2025].
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North America demonstrates a bifurcated growth pattern. 

The US and European fiber optic cable market is projected to 

grow from $3.40 billion (2025) to $5.39 billion (2030), with a 

CAGR of 9.66% [Source: Mordor Intelligence US & European 

Report, 2025]. Rural fiber expansion, catalyzed by the $42.45 

billion BEAD program [Source: Mordor Intelligence, 2025], 

drives steady demand for underground and aerial cable 

deployments.



Simultaneously, hyperscale data center construction creates 

concentrated demand for high-density, ultra-high-

performance fiber solutions. The US has over 5,381 

operational data centers as of 2024, while globally there are 

over 7,500 data centers, with 2,600 located in the top 20 

global cities [Source: European & North American 

Infrastructure Studies, 2024].



There were approximately 197,850 outdoor small cells in the 

U.S. at the end of 2024 [Source: Industry Trade Publications, 

2024], each requiring fiber connectivity for 5G network 

densification.

Europe: Regulatory Framework and 
Sustainability Focus

European markets balance connectivity imperatives with 

stringent sustainability regulations.



The telecommunications segment in the US & European 

market is projected to grow at approximately 10% for the 

forecast period 2024-2029 [Source: Mordor Intelligence US & 

European Report, 2025]. Manufacturers serving European 

customers increasingly emphasize recycled materials, 

reduced carbon footprints, and circular economy principles.



The European Central Bank reported that online payments 

share surged to 17% in 2022 from 6% in 2019 [Source: 

European Infrastructure Studies, 2024], reflecting rapid digital 

adoption that drives fiber demand.

North America: Government Programs and 
Hyperscaler Demand

Latin America: Emerging Connectivity

Latin America's fiber infrastructure remains relatively 

underdeveloped, creating substantial growth opportunities. 

Scala Data Centers' Tamboré campus in São Paulo, the 

largest data center complex in Latin America [Source: 

Asia-Pacific Infrastructure Reports, 2024-2025], 

exemplifies the region's infrastructure ambitions. The 

successful hollow-core fiber test conducted there in 

November 2025, demonstrating 32% latency reduction 

[Source: Asia-Pacific Infrastructure Reports, Nov 2025], 

signals Latin America's readiness to adopt next-generation 

technologies, potentially leapfrogging intermediate 

infrastructure stages.
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Sustainability and Environmental 
Considerations

The Energy Efficiency Imperative

As data consumption accelerates, the energy efficiency of transmission infrastructure becomes paramount. The 

internet currently accounts for 3.7% of global carbon emissions, which are projected to double by 2025 [Source: 

Environmental Impact Studies, 2024-2025], creating urgent pressure for more sustainable connectivity solutions.



Fiber optic technology offers compelling environmental advantages over copper-based alternatives. Fibre optic 

technology uses up to 12 times less energy when transmitting data than coaxial cables [Source: Environmental Impact 

Studies, 2024-2025]. Specifically, fiber optics require less than 1 watt to transmit data over 300 meters, while coaxial 

cables need around 3.5 watts for only 100 meters [Source: Environmental Impact Studies, 2024-2025].

Raw Material Considerations

The environmental calculus begins with raw material 

extraction. Eco-friendly fiber optic cables are constructed 

using silicon dioxide, a naturally occurring compound 

derived from two abundant elements found on Earth: 

silicon and oxygen, readily available and does not deplete 

valuable natural reserves.



This contrasts sharply with copper cable production. 

Copper mining generates significant environmental 

degradation through habitat destruction, water 

contamination, and energy-intensive processing. Copper 

mining has affected vegetation, biological life, and water 

bodies, contaminating certain areas so much that they 

were no longer able to sustain life.

Manufacturing Energy Consumption

Despite sustainable raw materials, fiber production 

requires substantial energy. Glass must be heated to 

extreme temperatures, and preform manufacturing 

involves energy-intensive processes. Progressive 

manufacturers are addressing these challenges 

through several approaches:



Using 100% germanium for optical fiber production can 

result in annual company CO2 emissions being 

reduced by 60%, equivalent to removing circa 6,800 

combustion-engine cars off the roads [Source: 

Materials Science & Sustainability Publications, 

2024-2025]. Additionally, increasing the weight of fiber 

preforms reduces both the percentage of unusable 

glass and setup time during production, as the energy-

intensive glass melting process at the beginning can be 

carried out less frequently with larger preforms.
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Operational Sustainability BenefitsThe Recycling Challenge

The downstream environmental benefits of fiber 

infrastructure extend far beyond energy efficiency. High-

speed optical communication enables telework, e-

education, and telemedicine, reducing transportation 

emissions and physical infrastructure requirements. Smart 

city implementations powered by fiber optic sensing 

reduce resource consumption across urban systems.



Fiber optic networks deliver substantial long-term 

environmental benefits once operational, though their initial 

stages, manufacturing and installation, tend to have higher 

environmental impacts compared to maintaining existing 

copper networks.

Forward-thinking manufacturers are exploring solutions:



Biodegradable Polymers: Researchers are developing biodegradable or eco-friendly polymer alternatives to replace current 

polymers used in fiber sheathing, potentially lessening the risk of microplastic pollution.



Enhanced Recycling Programs: Partnerships between governments, manufacturers, and recyclers are fostering effective 

recycling programs for fiber optic materials, though commercial-scale implementations remain limited.



Design for Disassembly: Encouraging manufacturers to use materials that can be more easily separated and repurposed 

represents a long-term structural solution.

Pathways to Circularity

While fiber optics excel in operational energy efficiency and 

raw material sustainability, end-of-life management presents 

significant challenges. Unlike copper, which has a well-

established recycling infrastructure due to its high resale 

value, fiber optic cables are far harder to repurpose or recycle 

due to their mixed-material construction making separation 

difficult. This recycling gap creates a sustainability paradox: 

fiber delivers superior lifetime environmental performance, 

yet disposal remains problematic. Large amounts of unused 

or obsolete fiber optic material end up in landfills, adding to 

the industry's environmental burden.
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Strategic Imperatives for 
Industry Leaders

Vertical Integration and Supply Chain Resilience

Across the optical communications ecosystem, market 

leaders are accelerating vertical integration to strengthen 

supply chain resilience, reduce dependency risks, and gain 

tighter control over critical technologies. This shift is driven 

by the growing complexity of optical networks, where 

performance, time-to-market, and cost efficiency 

increasingly depend on deep coordination across design, 

manufacturing, and deployment.



By integrating capabilities across components, 

subsystems, and solution layers, organizations are 

enabling closer co-development of advanced optical 

technologies, faster innovation cycles, and improved 

alignment with evolving network architectures. Vertical 

integration also provides greater insulation from 

geopolitical uncertainty, material shortages, and supplier 

concentration risks, factors that have become structurally 

embedded in global supply chains.



In parallel, the industry is moving beyond pure component 

manufacturing toward more integrated, solution-oriented 

models. This evolution reflects a recognition that long-

term differentiation and value creation increasingly stem 

from system-level integration, lifecycle support, and 

repeatable deployment models, rather than standalone 

products alone.

Capacity Expansion and Regional 

Manufacturing

Geopolitical tensions and domestic content requirements 

reshape manufacturing footprints.  Investments in 

manufacturing new technologies serve dual purposes: 

ensuring supply chain resilience against geopolitical 

disruptions while capitalizing on government programs that 

mandate or incentivize domestic production.

Technology Portfolio Diversification

Leading manufacturers such as HFCL maintain balanced 

portfolios spanning conventional single-mode fiber, 

advanced bend-insensitive designs, ribbon cables, multi-

core fibers, and hollow-core technology.



HFCL’s optical fiber cable solutions span from simplex and 

duplex cables to micromodule and high-fiber-count 

designs, tailored for backbone, last-mile, and data-center 

deployments, with fully automated manufacturing across 

multiple facilities. HFCL has also expanded intermittent 

bonded ribbon (IBR) cable production capacity 

significantly to approximately 19.01 million fiber-km per 

annum to serve high-value market segments, including 

orders from hyperscale customers. These diversified 

capabilities protect against singular technology disruption 

while positioning the company to address varied customer 

requirements across modern network architectures.
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Partnership Ecosystems

The complexity of next-generation fiber deployment 

continues to drive collaborative engagement across the 

connectivity ecosystem, encompassing manufacturing 

capacity scaling, technology licensing, and coordinated 

supply-chain initiatives. Market participants are increasingly 

aligning with strategic partners, including cloud platforms, 

network integrators, and technology licensors, to co-develop 

solutions that address evolving performance, reliability, and 

deployment challenges. Within this context, expanded 

production capabilities in high-density cable formats, cross-

border manufacturing facilities, and joint solution validation 

efforts exemplify how ecosystem collaboration is becoming a 

foundational enabler of global fiber infrastructure expansion 

and resilience.

Addressing Material Supply Constraints

Helium supply shortages and raw-material price volatility 

threaten production capacity and can delay timelines, 

exerting a projected –1.2% impact on CAGR [Source: 

Mordor Intelligence, 2025]. Proactive companies are 

diversifying supplier relationships, securing long-term 

supply agreements, and investing in alternative 

manufacturing processes that reduce dependence on 

constrained materials.

HFCL 864F

IBR Microcable

HFCL 96F Ultra-
Lightweight 
Aerial Cable

HFCL 36F MLT 
Flat Drop Cable

HFCL 1F Outdoor 
Round Drop Cable
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Future Outlook: 2025-2030

The AI-Driven Demand Surge

Artificial intelligence workloads represent the single most transformative demand driver for fiber infrastructure. AI model 

training requires massive data transfer between distributed computing clusters, while inference operations create latency-

sensitive traffic patterns that favor fiber speed and reliability. As AI clusters proliferate globally, fiber becomes the indispensable 

substrate connecting computing resources. The latency reductions enabled by hollow-core fiber measured in microseconds 

per kilometer become competitive advantages for hyperscalers competing in AI services.

5G Densification and Fiber-Deep 
Architectures Submarine Cable Geopolitics

The widespread rollout of 5G wireless networks inherently 

depends on dense fiber backhaul and fronthaul 

infrastructure, with 5G base stations requiring significantly 

more fiber connectivity than their 4G predecessors due to 

higher frequency bands and smaller cell radii. Each 5G 

macrocell typically requires kilometers of fiber deployment. 

As of the end of 2024, there were approximately 197,850 

outdoor small cells in the U.S. [Source: Industry Trade 

Publications, 2024], each requiring fiber connectivity. This 

architectural dependency positions fiber optics as a 

foundational layer for 5G scalability.

Smart City Infrastructure

The widespread rollout of 5G wireless networks inherently 

depends on dense fiber backhaul and fronthaul 

infrastructure, with 5G base stations requiring significantly 

more fiber connectivity than their 4G predecessors due to 

higher frequency bands and smaller cell radii. Each 5G 

macrocell typically requires kilometers of fiber deployment. 

As of the end of 2024, there were approximately 197,850 

outdoor small cells in the U.S. [Source: Industry Trade 

Publications, 2024], each requiring fiber connectivity. This 

architectural dependency positions fiber optics as a 

foundational layer for 5G scalability.

Geopolitical tensions increasingly manifest in submarine 

cable route planning and ownership structures. Recent 

cable cuts in the Baltic Sea and Red Sea, whether 

accidental or intentional, have elevated security 

considerations. A notable increase in incidents occurred in 

2024 and 2025 in the Baltic Sea and around Taiwan 

[Source: CSIS Security Research, 2024-2025], according 

to security analysts tracking suspected sabotage. Subsea 

cable faults originate 40% from anchoring and fishing 

operations [Source: CSIS Security Research, 2024-2025], 

but intentional sabotage concerns are growing. The FCC 

undertook a 2024-2025 overhaul of cable-licensing 

procedures in response to these security concerns 

[Source: Government & Regulatory Sources, 2024-2025]. 

This environment favors hyperscaler-owned infrastructure 

that can route around geopolitical flashpoints and maintain 

redundant pathways. Meta's Project Waterworth 

exemplifies this strategic routing approach, deliberately 

avoiding the Red Sea, South China Sea, Egypt, Marseilles, 

Strait of Malacca, and Singapore [Source: CSIS Security 

Research, 2024-2025].



Globally, 570 undersea fiber optic cables are currently in 

service [Source: TeleGeography, 2024-2025], with Meta 

owning part of 16 existing submarine cable networks 

[Source: TeleGeography, 2024-2025].
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Technology Convergence Sustainability as Competitive Advantage

Hollow-Core + SDM: Combining hollow-core fiber's 

latency advantages with space division multiplexing's 

capacity multiplication


AI + Network Management: Machine learning 

optimizing wavelength assignment, traffic routing, and 

predictive maintenance


Silicon Photonics Integration: Tighter integration 

between optical transmission and electronic processing

The period through 2030 will witness accelerating 

convergence of multiple advanced technologies:

The industry faces continued consolidation pressure. 

Regional fiber operators lack the scale and capital for next-

generation technology investments, creating acquisition 

opportunities for larger players. Technology companies' 

vertical integration into infrastructure ownership reshapes 

traditional customer-supplier relationships.



The global fiber optical cable market is fairly fragmented, with 

the top ten competitors making up to 14.23% of the total 

market in 2023 [Source: Financial & Corporate Transaction 

Databases, 2024]. This fragmentation creates opportunities 

for strategic consolidation.

Market Consolidation Dynamics

Environmental performance is emerging as a key 

differentiator for market leaders in optical networks. 

Companies demonstrating measurable carbon reduction, 

circular economy practices, and responsible supply chains 

gain preferential access to environmentally conscious 

customers and government contracts. HFCL exemplifies 

this approach through its high-fiber-count, compact cable 

designs. For instance, the HFCL 864F IBR micro-cable 

delivers up to 46% lower carbon emissions over its lifecycle 

compared with conventional cable designs. This reduction 

stems from material efficiencies achieved via a 24% smaller 

cable diameter and nearly 48% lower high-density 

polyethylene (HDPE) usage, which reduces raw material 

consumption, transportation weight, and installation 

energy.



Furthermore, in its Sustainability Report FY 2024–25, 

HFCL reported a 13% reduction in energy consumption, an 

8.6% decrease in waste generation, and 73% of waste 

recycled, demonstrating measurable progress toward 

minimizing its carbon footprint.



HFCL has set ambitious goals, including zero waste to 

landfill at its Hyderabad facility and transitioning a 

significant portion of its energy mix to renewables, while 

expanding supplier ESG assessments to reinforce 

sustainable practices throughout its value chain. The 

company’s environmental management practices also 

include integrated water conservation and wastewater 

reuse, responsible waste segregation and recycling, and 

adoption of internationally recognized material compliance 

standards such as RoHS and REACH, underscoring its 

commitment to circularity and regulatory alignment. These 

initiatives enhance HFCL’s operational resilience and 

support alignment with environmentally conscious 

procurement criteria.

13

https://www.hfcl.com/delivering-2x-network-performance.html


The Capacity Investment Cycle

Bandwidth demand is rising so quickly that operators now treat fiber as the only infrastructure with adequate headroom for 8K 

video, cloud gaming, and real-time collaboration. This demand trajectory ensures sustained investment through 2030, with 

cyclical variations driven by technology refresh cycles and regional deployment waves rather than structural demand 

reduction.

Conclusion: Navigating the Photonic Future

The fiber optic cable industry has entered its most dynamic era since the technology's commercial introduction. Hollow-core 

fiber eliminates decades-old attenuation constraints. Space division multiplexing unlocks new dimensional capacity. 

Hyperscale companies reshape infrastructure ownership. Governments mobilize unprecedented capital for digital inclusion. 

For telecommunications leaders, the strategic imperative is clear: invest in next-generation technologies today to secure 

competitive position tomorrow.



For infrastructure investors, fiber represents a rare combination of stable long-term demand with technological disruption 

creating value migration opportunities. For technology decision-makers, understanding fiber's evolving capabilities informs 

data center location, network architecture, and application design choices.



The companies that will lead this industry through 2030 share common characteristics: technological depth spanning multiple 

fiber architectures, manufacturing scale supporting demanding deployment timelines, partnership ecosystems accelerating 

innovation, and unwavering focus on sustainability as both environmental responsibility and competitive advantage. As a 

leading Research Director observes: "One new big, high capacity cable doesn't do you any good... you need to have three or 

four because if one goes down, two goes down, you can still route the traffic" [Source: TeleGeography, 2024-2025]. This 

resilience imperative, combined with exponential capacity growth, ensures that the fiber optic cable industry's most significant 

growth chapter lies ahead. The light-speed future is being built today, one fiber at a time.
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About HFCL   

HFCL is a leading technology company specialising in creating digital networks for telcos, enterprises, and governments.  Over 

the years, HFCL has emerged as a trusted partner offering sustainable high-tech solutions with a commitment to providing the 

latest technology products to its customers.  Our strong R&D expertise, coupled with our global system integration services 

and decades of experience in fibre optics, enable us to deliver innovative digital network solutions required for the most 

advanced networks.  


   


The Company’s in-house R&D Centres located at Gurgaon & Bengaluru, along with invested R&D houses and other R&D 

collaborators at different locations in India and abroad, innovate a futuristic range of technology products and solutions. HFCL 

has developed capabilities to provide premium quality Optical Fibre and Optical Fibre Cables, state-of-the-art telecom 

products including 5G Radio Access Network (RAN) products, 5G Transport Products, Wi-Fi Systems (Wi-Fi 6, Wi-Fi 7), 

Unlicensed Band Radios, Switches, Routers, and Software Defined Radios.   


 


The Company has state-of-the-art Optical Fibre and Optical Fibre Cable manufacturing plants at Hyderabad, an Optical Fibre 

Cable manufacturing plant in Goa, and its subsidiary, HTL Limited at Chennai.  


 


We are a partner of choice for our customers across India, Europe, Asia Pacific, the Middle East, Africa and the USA. Our 

commitment to quality and environmental sustainability inspires us to innovate solutions for the ever-evolving customer needs.

Disclaimer

Market projections and forward-looking statements reflect information available as of December 2025. Actual results may vary 

based on technological developments, regulatory changes, and macroeconomic conditions. This document is intended for 

informational purposes and does not constitute investment advice. Readers should conduct their own due diligence and 

consult with qualified professionals before making business or investment decisions.



The authors have made every effort to ensure accuracy and reliability of the information presented. However, no guarantee is 

made regarding the completeness or accuracy of any information contained herein. The industry landscape evolves rapidly, 

and readers are encouraged to verify current information directly with cited sources.
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